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rent year above the highest previous annual meau temporaturo: 
Boston, Mass., mean for 1889,50°.7, 1O.3 above rnean for 1880; 
New Pork City, meau for 1889, 63O.5, 0O.G abovo mean for 
1878; Fort Smith, Ark., mean for 18S9,Gl0.6, O O . 8  above mean 
for 1887; Saint Vincent, Minn., mean for 1889, 37O.3, 1O.8 

ANNUAL SUMMARY FOR 1889. 

covered the east Guff states, eastern Tennessee, and extreme 
northern Florida, where the mean readings rose to, or above, 

The following general discussion of tho weather over t h  
United States during 1889 is based upon seven charts, pul 
lished herewith, which show, respectively, the annnal mea 
temperature and the departures from the iiormal temperature 
the annual mean atmospheric pressure and the prewilin 
winds ; the absolute ranges of temperature ; the maximur 
temperatures ; the minimum temlmratures ; the annual prc 
cipitation; and the departures of the annual precipitation fro1 
the aunual normal precipitation. These charts have bee 
prepared from data received from about 1,000 regular an 
voluntary observers of the Signal Service. An index of' th 
MONTHLY WEATHER REVIEW for 1889 is also published here 
with. 

TEMPERATURE. 
The annual mean temperature was highest in adjoining part 

of southeastern California and southwestern Arizona, and ii 
extreme southern Florida, where it rose above 75O; and i n  t h  
southern half of Florida, at Port Eads, La., in the lower Ri 
Griinde valley, and in the lower Colorado and Gila ralleyz 
mean readings of 70° or above were reported. The ineau tern 
perature was above SOo south of a line traced from soiitheri 
New England irregularly westward to Denver, Colo,, thew 
soiitliward to central New Mexico, thence westward to centre 
Arizona, and west of this line contiiiued northwestward to ex 
treme northeastern Califoruia, thence southeastward to centra 
Utah, and thence northwestward to extreme iiorthwesteri 
Washington. The annual mean temperature was lowest i i  
Manitoba, where i t  fell below 35O, and the mean values werc 
below 40° north of a line traced from the west-central coast o 
the Gulfof Saint Lawrence westward over Canada and extremc 
northern Michigan to central Minnesota, and thence west 
northwest iuto the British Possessions north of Montana. Thc 
meau readings were also below 40° i n  an area occupying thc 
more elevated part of' west-central Colorado. 

The most marked departures above the llormal temperaturc 
occurred in western Minnesota, North Dakota, north-centra 
Montana, in the British Possessions north of North Dakota au( 
Moiitana, nndon the southwest coast of the Gulf of Saint Law 
reiice, where they exceeded 3O, and the departures above tlit 
normal temperature were 2O or more in  Nova Scotia and east 
ern New Brunswiclr, i n  ceutral Pennsylvaliia, and along tht 
northern border of the country from Minnesota aud the easterr 
part of the Dakotas to nortliorr) Idilho* The departures beIan 
the normal temperature equJled or exceeded lo on the cos1 
of eiistern Maine, on the immoditite south Atlanticcoest soutl 
of South Carolina, i n  tho Florida Peninsula, a t  Mobile, Ala. 
and i n  central Texas; elsewhere the dopartures below the nor 
mal temperature were lcss than lo. 

At stations in New England, the middle Atlantic states, 
Arkansas, Texas, Iowa, the Dakotas, Minnesota, Montana 
Colorado, and 011 theP~cificcosst, the annual mean temperature 
was the highest ever reported. The following are some of the 
more notable.departurev of the mean teinperature for the cur- 

above mean for 1881; Portland, Oregon, mean for 1889, 54O.8, 
OO.5 above mean for 1886; Sail Fraucisco, Cal., mom for 1589, 
57O.9, O O . 6  above mean for ltr77; Snu Dlego, Cal., mean for 
1889, 62O.6, OO.4 above mean for 1885. 

The highest absolute maximum temperature reported by a 
regular station of tho Signal Service was 117O a t  Puma, Ariz., 
on July 3d, and the maximum temperature rose above looo 
over a greater part of the plateau region south of the Co- 
IumbimRiver, on the Pacific coast south of the fortieth paral- 
lel, save along the immediate coast line, and from eastern 
Montana and the Dakotas soiithwarcl over the eastern slope of 

30.10, and mas lowest in the lower Colorado valley, where the  
mean values fell below 29.90. From the region of high press- 
ure over the eastern part of the country there was a gradual 
decrease in pressure northward to the lower Saint Lawrence 
Valley, where it fell below 29.95, and from tho region of low 
pressure over the western part of the aoutherii plateau region 
tho mean pressure increased eastward to the Atlantic coast, 
northward to the British Possessious, and westward to the 
Pacific coast. 

The annual mean pressure was generally above the normal 
in the interior of the country, and was below the normal on the 

ninety-seventh meridian maximum temperatures of looo or 
abovo were not reported by regular observers of the Signal 
Service, and the maximum readings were above 95O in a nar- 
row belt running from the Red River of the North Valley to 
the west Gulf states, in  tho Atlantic statos from central Vir- 
ginia to northern Florida, and in the intcrior of the east Gulf 
states. The lowest maximum temperatures were noted on the 
coast of northern California, and in extrerne eastern Massachu- 
setts, where they fell to or below 80°, and the maximum read- 
ings were below 85O on the coast of Washin-gton, and at coast 
stations in southeastern New lhgland. 

At  Salt Lake City, Utah, the absolute maximum tempera- 
ture, 102O, was the highest ever reported a t  that station, the 
highest previous maximum temperature, lolo,  being uoted in 
1875. The highest absolute teinperature ever reported by a 
regular station of the Signal Service was 119O at Fort McDowell, 
A r k ,  in 1887. 

The lowest absolute minimum temperature reported by a 
regular stntiori of tho Signal Service m:is -43O, a t  Saiut Viu- 
cent, Minn. ,  on February 23d; the minimum values were below 
-30° froin Minnesota northwestward over North Dakota and 
northeaster11 Mont;ina, and in northern Vermont; they were 
below -loo north 01' a line traced from southern Maine south 
of west over the lower lake region, the upper Mississippi and 
middle Missouri valleys to southern Soutli Dakota, thence soutli- 
mest to south-central Colorado, thence northwest to easteru 
Idaho, and thence northward over western Montana, and in  
in aroa in north-central Nevada; and wero below zero north 
if a line traced from southern New England south of west to 
:entml Arizona, aud east of this line continued northwestward 
;o northwestern Nevada, and thence iiortliward to the British 
Possessions north of extreme western Montana. The only sec- 
,ions in which the minimum temperature mas above 3 2 O  (the 
keezing point) were Florida south of the thirtieth parallel, 
;he Toxas coast south of Galveston, the California coast south 
)f the fortieth parallel, and in oxtreme southern California 
tud southwestern Arizona. 

Nounprecedentedly low minimum temperatures were reported 
*or the current year. The lowest absolute minimum tempera- 
;ure ever Peported by a regular station of the Signal Service 
vas --G3O, a t  Poplar ltiver, Mout., in 1885. 

The greatest yearly ranges i n  temperature occurred in the 
Valley of the Red ltiver of the North, and thence westward 
,o Montana, where they exceeded 130° ; they exceeded 1000 
iortli of it line traced from the middle New England coast 
;oEth of west to central Arizona, and east of this line mu- 
inned west of north to western Nevada, and thence north- 
vard over eastern Oregon and western and northern Idaho. 
!!he least gearly ranges in temperature occurred over extreme 
outliern Florida, where they were less than 40°; along t h e  
oiddle Pacific coast they mere less than BOo ; and in Florida, 
outh of the thirtieth parallel, on the immediate west Qulf 
oast, and along the entire immediate Pacific coast they were 
35s than 60°. 

The annual inem pressure was highest within an area which 
ATMOSPHERIO PRESSURE, 
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Gulf' States, except along the immediate coast, and a t  Atlantic 
coast stations between southern New England and Georgia# 
The most inarked departures above the normal pressure were 
noted on t h e  west coast of the Gulf of Saint Lawrence, aut1 
over the central part of the middle plateau region, where they 
equalled, or exceeded, .05, and the greatest departures below 
the normal pressure occurred ou the Pacific coast, where tlieJ 
varied froin .02 to .04. 

The distribution of monthly mean pressure is of intercst 
wlieii considered in connection wi th  the movements of low 
pressure storms and monthly precipitation. I t  has been found 
that marked departures from the usual distribution of monthly 
meail pressure cause the low pressure storms of the montli to 
assume abnormal paths. I n  1889 this result was noticeable in 
August and December when the pressure over the soutlieasten~ 
Rtates was more than .10 above the normal, and no low press. 
ure storms trit\-ersed tlie country east of tlie Mississippi ltiver 
aud south of the Ohio River, and in April when tho  pressure 
averaged more t l i t ~ i i  .10 above the normal over the C;iu;idiaii 
Maritime Provinces, and a large proportion of the  OW pressnrr 
storms passed southeastward from the Litke region and ad 
ranced over the Atlantic Ocean soutli of'Nova Scotia, the iiorni:iI 
course of storms in thelatter-named regions being east or north 
of cast from the Lake region. The great excess i n  rainfall in 
sections of the middle Atlautic states during tliespring and s u m -  
mer months may also be attributed to an abuormsl tlistribntion 
of pressnre, as duriug those months the pressure was unusually 
h i g h  between the coast of the TJnited States and tlio Azores: 
which condition caused a n  inflow of vapor-laden southwst 
winds from the ocean over the coast districts, and also causer1 
the storms of the north Atlautic to assume abnormal nortlierlj 
paths. 

PRECIPITATION. 

The heaviest yearly precipit:itioii reported was one hundred 
and eleven inches, at  Delta, S11:tstn CO., Ciil., wild tlie yearly 
precipitation exceeded seveiity inches in ai'eas i n  eastern aiid 
soiitlieasteru Pennsylrania,. i n  southeastern Virgiiiiu, aiid at 
Neali Bay, Wash. Sixty inclies, or more, of precipitation were 
reported over the eastern parts of tho middle Atlautic states, 
in easterii North Caroliua, on the iinmediato Pacifig coast be- 
tween the forty-third aiid forty-ninth parallels, i n  extrelne 
northwestern California, aiid in  eastel-n California betweell the 
thirty-eiglitli and thirty-uiutli parallels. Within a n  ;ire;i ex- 
tellding from north-central Nerada southward over Nev;ld;i, 
southeasterii California, and southwestern Arizona tlie ye;~rly 
precipitation was less tliaii fire inches, and i t  geiierwlly 
amounted to less than  twenty inches i n  the Rocky Mountaiii 
and plateau regions, except i i i  areas i n  iiorttiwestern Wyoming, 
northeastern Nevada, ~outlin~estcrn Colorado, iInd from ceiitrd 
Arizona northward over adjoining parts of southwestern Utah 
and eastern Nevada, where i t  varied from twenty to nenrly 
thirty inches. 

The greatest excesses i n  precipitation for the year occurred 
brer ellstern and central Virginia aiid thence northward over 
.the District of Columbia, central Maryland, and south-central 
Pennsylvania, where the average auiiual precipitation \viis ex- 
ceeded by more than 6erenteeu inches. The yearly precipita. 
tioii was generally ahore the normal in the Atlantic states, 
except along tlie greater part of the immediate coast and in 
Florida; it was also above the normal on the Pacidc coast 
80utli of the fort?;-flrst l)arallel, iind witliiii an  area extellding 
from tlie south Pacific coast nortlirastward over southern Ne- 
vada, western and northern Arizoiia, Utah, tlience eastward to 
Nebraska and Kansas, and thence southward over central 
Texas. On t h e  Pacific cotist tlie greatest excesses in precipi- 
tatiou were noted along the Ca1iforiii:i coast from Sail Pran- 
cisco to Los Angeles, where the rainfall for tlie year was more 
than twelve iiiclies greater than the annual average amount, 
and where at Los Angeles the excess for the year was  nearly 
sixteen inches. I n  the centixl valleys tile greatest excesses 
occnrred i n  eastern Kansas, where they were more than eight 

inches, and where at Topeka the cxccss over the aniiual aver- 
age was  more tliaii ten inclies. 

A t  ii nnrnbcr of the regular stations of the Signal Service i n  
the inidclle Atliintic states the mllual precipitation was tlie 
heaviest ever reported, aiid a COmp~riSOli of the records of the 
several stitions slrows t h o  follojvlug absolute excesses in pre- 
cipit;itiou for 1889. At New York City the total precipitation, 
58.68, mas 3.34 greater than t h t  of 1854; a t  Billtimore, Md.  
the totid amount, 62.35, mas 10.24 greater than that of 1856; 
at W~sliington City the totid Precil)itation, 61.33, WHS 1.24 
greater t1i;in that of 1878 ; at L~liCllbUrgh, va., the total precipi- 
tation, 60.58, was 3.30 greater th;w that of' 1884; at Norfolk, 
Va., tlic total precipitatioii, 70.72, was 1.59 greater than that 
of 1877. On tlie extreme north P:ICifiC C0:ist the yearlx pre- 
cipitation is gener;iIIr Ileavier than in any other sectioii of tho 
couiitry, and a t  Neah Bay, WaSlI., where the annual precipita- 
tion averages 101.51, a i d  alnoullted to 123.23 in 1886, the total 
rainfall for 1889 was but 79-83. At Tatoos11 Island, Wash., 
where the annu;il ;iver:ige p'eciPitatiol1 is 92.39, iiud where, in 
1886, 112.47 fell, tlie rainfall for 1889 67.95. At  Delta, Cal., 
where oue huudred and eleve11 illclles were rel)orted for 1889, 
tlie yearly average rainfit11 is 44-23, and the greatest previous 
yearly precipitation, 53.54, was rel)orted iU 1585. On tlle mid- 
h e  and south Pacific coast tile >eaviest yearly precipitation 
occnrred i n  1884, when the Preclpltation of the current year 
was exceeded by amounts vary lw fi.0111 1.88 a t  Snn Fraucisco, 
Cal., to 11.66 ;it S;in Diego, Cd .  In other sections of the 
country the years of occurrellce of the heaviest precipitation 
varied. In New Eugland tile heaviest annual precipitation, 
65.53, was reported a t  BOStOu, firass., ill 1878; in the mitldle 
Atlantic states the heaviest l~recil)it~1tiOU reported previoiis to 
the current year was 69.13, a t  Norfork, Vila, in 1877; i i i  the 
south -4tluntic states 102.4 fell at Hatteras, N. C., in 1877; iu 
the Gnlfstates 90.97 fell a t  hloblle, Ala., i n  1881; i n  the Ohio 
valley aiid Tennessee 73.87 fell a t  I~~ioxville, Teiin., i n  1875; 
in  the Lake region 60.24 fell ;It B11Kt1lo7 N. Y., i n  1878; in tile 
upper Mississippi valley 61-88 fell at Cairo, Ill., in  1883; in 
the Missouri Valley 52.06 fell at LeaveIIwortli, KL(~IIS., in 1877; 
in tlie extrorno iiorthweSt 34-01 fell a t  Moorliead, Minii., in 
1882; in  the Rocky Moulltalll :tnd Plateau regions, 25.67 a t  
Port Assi~iiiiboine, Moiit., i l l  18843 23-64 a t  Salt Lake City, 
Utah, i l l  1875; 33.55 a t  Dodge City, Kaus., iu 1881; aud 48.46 
s t  Port Sill, Tex., in 1877. At lied Bluff', Cal., the heaviest 
yearly precipitation, 48.96, occurred i u  18i8; ;it S:icriimento, 
Gal., 34.92, in 1884; a t  Sail Pr~~lLCiSCO, till., 38.82, in 1854; at 
Los Angeles, Cal., 40.39, iu 1884;. at sa11 Diego, Cal., 27.69, iii 
1884 : :iud at  Puma,  Ariz., 8-86, 11) 1884. 

The greatest deficiencies in annud precipitation occurred 
in east-central Louisiana and west-central W;isliiugton, 
where the total precipitstion twenty inches, or Inore, 
Less than the nsual yearlx amount. The precipitatiou for 
the jear  was also below the nol*nlal fr0Jn the Pacific coast 
iiortli of the forty-second ixirilllel eastJVRrt1 to tlie upper Iilke 
region, ;ind thence S O I I ~ I I ~ : ~ ~ ~  Over the Mississippi ViiIle,y 
to tlie Gulf of Mexico; i u  Nel'ada, New Mexico, eastern 
Arizona, along the entiro coast Of' the Gulf of Mexico, Rnd 
tt a majority of coast station from New Brtinswick to Florida. 
T'lie greatest deficioiicy noted on the Atlantic coast wa8 
15.39 inches a t  Block Isla~id, R. 1. Cllart vii, in showiiig the 
iepartures of the annual im3Cil)itatioll froin the annual average 
iweci pi tati 011, i ntl ic;ttes the rem a rkable distribution of riiin fa1 1 
tior tlie yew. It will be seen that while the anauiil precipita- 
'ion in the middle At1:mtic state5 averaged about one-fourth 
;renter than the average yearly alnouut of precipitation i n  that 
region, deficiencies occurred at  nllddle Atlautic coast stations, 
and that but about 70 per cent. Of t he  Yearly arerage rainfall 
W i i R  reported a t  Block Island, 1. On the south Pacificcoast 
:lie precipitation was about two-thirds greater, aild on tlie 
iiiddle Pacific coast about one-third greater than usual, while 
111 the uortli Pacific coast but about foUr-fifth6 of tlie :lnu1liil 
iverage I.:iinfiII fell. In the west G d f  states there was ; i n  
trer:ige dedciency of about 20 per cent., while within a limited 


